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CIRCUIT BREAKER 



BACKGROUND OF THE INVENTION 

This invention relates to a distribution 
breaker, having a toggle link used in an opening- 
closing mechanism, and more particularly to a circuit 
5 breaker in which the transmission of an impact to a 
trip lever at the time of an on-operation is 
eliminated, thereby preventing a mistrip when the on- 

(5 

,q operation is effected. 

Distribution circuit breaker, having a toggle 
fj 10 link used in an opening-closing mechanism, have been 

% extensively used, and such circuit breaker has been 

^ designed to be made compact. One example thereof is 

* disclosed in JP-B-1-32618 entitled * WIRING BREAKER". 
3 In this conventional breaker, when a movable arm 

* 15 mounted on an operating handle is moved to an ON- 

position, a toggle link is extended under the influence 
of a tension spring, extending between a common shaft, 
interconnecting upper and lower portions of the toggle 
link, and the movable arm, so that a moving contact is 

20 moved to an ON-position. Once the moving contact is 
moved to the ON-position, a trip lever for a 
disengaging operation is held in an ON-position by a 
retaining plate unless an OFF-operation is manually 
effected, or a trip mechanism is operated by an excess 

25 current, and therefore the moving contact is held in 
the ON-position in a stable manner. 
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In the above conventional technique, however, 
an impact force, which is applied to the trip lever 
when the ON-operation of the operating handle is 
effected, is alleviated merely by the use of a shock- 
5 absorbing tube provided on the trip lever. Therefore, 
as a result of improvement of the distribution breaker 
so as to meet the requirement for a more compact design 
and the requirement for improved excess current 
characteristics, it is difficult to adequately absorb 

10 this impact force. As a result, there has been 
encountered a problem that immediately when the 
operator releases his hold of the operating handle 
after the ON-operation of the operating handle, a trip 
(mistrip) occurs. 

15 The inventors of the present invention have 

made an extensive study of the causes of this mistrip, 
and have found that since the trip lever is held on a 
fixed frame supporting the moving contact of the 
distribution breaker, the trip lever receives 

20 vibrations when the moving contact is pressed against a 
fixed contact with a large impact force by the toggle 
link, so that this mistrip occurs. Namely, for 
achieving a compact design of the distribution breaker, 
it is effective to suitably mount the structure for 

25 driving the moving contact in one fixed frame. In this 
case, however, it has been found that there arises a 
problem that the impact force, produced by the ON- 
operation, is applied to all of the constituent 



elements . 

SUMMARY OF THE INVENTION 

In light of this problem, it is an object of 
this invention to provide a circuit breaker in which a 
trip lever is separated from a fixed frame, and is 
mounted on an excess current trip mechanism portion 
provided adjacent thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side-elevational view of a 
circuit breaker in accordance with a preferred 
embodiment of the invention, with a casing and a cover 
mostly broken; 

Fig. 2 is a side-elevational view of the 
circuit breaker in accordance with this embodiment, 
showing the cross-section thereof in part of a side 
wall of the casing; 

Figs. 3A and 3B are side-elevational views 
respectively showing a mechanism portion 8 and a 
disengaging device 9, which form main portions of the 
breaker in accordance with the invention, as shifted 
right and left in corresponding relation to each other; 

Fig. 4 is a cross-sectional view showing only 
those portions relevant to bent portions of a fixed 
frame and base portions of a yoke; and 

Fig. 5 is a plan view of the fixed frame 
shown in light of an interconnecting portion and the 
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bent portions. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The construction of a circuit breaker in 
accordance with a preferred embodiment of the present 
5 invention is shown in Figs. 1 and 2. 

Fig. 1 is a side-elevational view of the 
circuit breaker in accordance with this embodiment, 
with a casing 10 and a cover 11 mostly broken. A main 
circuit is formed by a power source-side terminal 
10 member 1, a fixed contact 2, a moving contact 3, a 

moving contact support member 4, a lead L, a coil 32, 
and a load-side terminal member 5. The moving contact 

3 is fixedly mounted on a distal end portion of the 
moving contact support member 4 in opposed relation to 

15 the fixed contact 2. The moving contact support member 

4 is pivotally mounted on a movable frame 6 by a shaft 
52. An end of the movable frame 6 is pivotally mounted 
on a shaft 51. A force for driving the moving contact 
support member 4 in a counterclockwise direction is 

20 applied to the movable frame 6 by a torsion spring 7 

mounted on the shaft 51. The movable frame 6 opens and 
closes the contact between the fixed contact 2 and the 
moving contact 3 by a toggle mechanism of a mechanism 
portion 8 as more fully described later. Constituent 

25 parts of the mechanism portion 8 are held on a fixed 
frame 13, serving as a support base for these 
constituent parts, as more fully described later. A 
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disengaging device 9 operates in interlocked relation 
to the mechanism portion 8. When a current, flowing 
through the coil 32, exceeds a predetermined value, a 
movable core 29, supported on a yoke 30, rotates right. 
5 A trip lever rod 24, provided at a lower end portion of 
a trip lever 23 of an inverted L-shape, is pushed by 
the movable core 29, thus rotated right, so as to 
rotate the trip lever 23 about a shaft 25 in a 
clockwise direction. As a result, a projection, formed 

10 on that portion of the trip lever 23, disposed in the 
vicinity of the shaft 25, is moved upward to rotate a 
metal trip member 20 in a right-hand direction, so that 
a distal end of a hook 15, engaged in a notch in the 
metal trip member 20, is disengaged from this notch. 

15 When the distal end of the hook 15 is thus disengaged 
from the notch in the metal trip member 20, the moving 
contact support member 4 is moved by the toggle 
mechanism of the mechanism portion 8, thereby 
immediately opening the main circuit. The elements of 

20 the main circuit and the opening-closing elements of 
the main circuit are received in a unitary manner in 
the molded casing 10 and the molded cover 11, and form 
the circuit breaker. Reference numeral 100 denotes arc 
travel plates which function to extinguish an arc 

2 5 produced between the contacts when the flow of the 
current is interrupted. 

Fig. 2 is a side-elevational view of the 
circuit breaker of this embodiment, showing the cross- 
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section thereof in part of a side wall of the casing 
10. As will be more fully described later, in the 
present invention, the trip lever 23 for canceling the 
latch of the mechanism portion 8 is held by the 
5 disengaging device 9 so that an impact force, produced 
by the ON-operation, will not act directly on the trip 
lever 23. Therefore, in order to regulate the relation 

a*' % 

between the mechanism portion and the trip lever 23 
which need the relatively-precise, relative structural 
10 relation with each other, a base portion of the yoke 30 
is held in a groove formed in the side wall of the 
casing 10. Except this point, Fig. 2 is identical to 
Fig. 1. 

Figs. 3A and 3B are side-elevational views 
15 respectively showing the mechanism portion 8 and the 
disengaging device 9, which form the main portions of 
the breaker of the invention, as shifted right and left 
in corresponding relation to each other. The parts of 
the mechanism portion 8 are held on the fixed frame 13 
20 serving as the support base for these parts, and 
therefore the fixed frame 13 also functions to 
determine the positional relation between these parts 
and the disengaging device 9. Therefore, the fixed 
frame 13 is formed of a one-piece plate folded or bent 
25 at an interconnecting portion 13", and the fixed frame 
13 is secured at this interconnecting portion 13" to 
the casing 10 by screws, and also the fixed frame 13 is 
engaged with the side wall portion of the casing 10 at 



bent portions 36 formed respectively at end portions 
thereof . 

An operating handle 12 is connected to a 
handle lever 14, and this handle lever 14 is engaged 
with a bent portion 13' of the fixed frame 13 at one 
end thereof, and can be pivotally moved about a point 
of contact between the lever 14 and the bent portion 
13' . As described above, the shaft 52 is rotatably 
mounted on the movable frame 6, and is engaged with an 
end of a toggle link lower lever 19. A toggle link 
upper lever 18 and the toggle link lower lever 19 are 
interconnected by a common shaft 17. A drive spring 26 
extends between the other end of the handle lever 14, 
which has the one end engaged with the bent portion 13' 
of the fixed frame 13, and the common shaft 17 of the 
toggle link. 

The hook 15 is supported on a hook shaft 16, 
held on the fixed frame 13, so as to be pivotally moved 
about this hook shaft 16. A bent portion 27 is formed 
at an upper portion of the hook 15, and this bent 
portion 27 is engaged in a groove formed in a free end 
of the toggle link upper lever 18. When the toggle 
link upper lever 18 and the toggle link lower lever 19 
are bent or turned at the common shaft 17 into a 
generally V-shape by the operation of the toggle 
mechanism, a pivotal center of the toggle link upper 
lever 18 is located at a point of contact between the 
bent portion 27 and the groove in the lever 18. 
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The metal trip member 20 is pivotally movably 
supported at one end thereof on a metal trip member 
shaft 21 held on the fixed frame 13. A trip spring 22 
is mounted on the shaft 21, and one end of this spring 
5 22 is engaged with the fixed frame 13 while the other 
end thereof is engaged with the metal trip member 20 so 
as to pivotally move the same in a clockwise direction. 
A trip prevention spring 22' is mounted on the shaft 
21, and one end of this spring 22' is engaged with the 

10 fixed frame 13 while the other end thereof exerts a 
force to pivotally move the trip lever 23 (described 
later) about the trip lever shaft 25 in a 
counterclockwise direction. The drive spring 2 6 
functions to pivotally move the hook 15 about the shaft 

15 16 in the counterclockwise direction through the toggle 
link upper lever 18, but since the distal end of the 
hook 15 is engaged in the notch in the metal trip 
member 20, the pivotal movement of the hook 15 is 
prevented. 

20 The trip spring 22 functions to pivotally 

move the metal trip member 20 in the clockwise 
direction so as to disengage the metal trip member 20 
from the hook 15, but the pivotal movement of the metal 
trip member 20 is prevented by the projection formed on 

25 that portion of the trip lever 23 disposed in the 

vicinity of the shaft 25. As described above, the trip 
lever 23 comprises a metal member of an inverted L- 
shape, and can be pivotally moved about the shaft 25. 
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Support plates 40 and 41' are held on the yoke 30, and 
hold the shaft 25. The support plate 41' is slightly 
extended to function also as a stopper for limiting the 
pivotal movement of the trip lever 23 in the 
5 counterclockwise direction. A through hole 42 is 

formed through the lower end portion of the trip lever 
23, and the trip lever rod 24 is held in this through 
hole 42. One end of the trip prevention spring 22' is 
engaged with this trip lever rod 24 so as to pivotally 
10 move the trip lever 23 in the counterclockwise 

direction. A return spring 31 functions to rotate the 
movable core 29 in the counterclockwise direction. 

A magnetic pole piece 33 is disposed in 
opposed relation to the movable core 29, and when the 
15 current flows through the coil 32 wound around the pole 
piece 33, this pole piece 33 functions to rotate the 
movable core 29 in the clockwise direction. However, 
when this current is lower than the predetermined 
value, the restraining force of the return spring 31 is 
20 larger than the force produced by the pole piece 33, 
and therefore the movable core 29 will not be rotated 
in the clockwise direction. When the current, flowing 
through the coil 32, exceeds the predetermined value, 
the force, produced by the pole piece 33, overcomes the 
25 restraining force of the return spring 31, and 

therefore causes the movable core 29 to rotate in the 
clockwise direction. 

When the movable core 2 9 is rotated in the 



clockwise direction, the other end thereof pushes the 
trip lever rod 24 in the counterclockwise direction, 
thereby canceling the engagement of the hook 15 with 
the metal trip member 20, and as a result the toggle 
mechanism of the mechanism portion 8 is operated to 
interrupt the contact between the two contacts 2 and 3 . 
A cylinder 34 imparts time delay characteristics to the 
interrupting operation caused by the excessive current. 

As is well known, the toggle mechanism, 
comprising the toggle link upper lever 18, the toggle 
link lower lever 19, the common shaft 17 for the two 
levers 18 and 19, the handle lever 14 and the drive 
spring 2 6, is held in a stable condition when the two 
levers 18 and 19 are disposed on a straight line as 
shown in Figs. 1 and 2. On the other hand, when the 
hook^jK becomes disengaged from the metal trip member 
20, and is pivotally moved about the shaft 16 in the 
counterclockwise direction, the bent portion 27 of the 
hook 15 moves upward, and the above relation between 
the lever 18 and the lever 19 is changed, so that the 
lever 18 and the lever 19 are immediately bent into a 
generally V-shape at the shaft 17. As a result, the 
shaft 52 is lifted, thereby interrupting the contact 
between the two contacts 2 and 3 . 

As will be appreciated from Fig. 2, the bent 
portions 36, formed respectively at the end portions of 
the fixed frame 13, is engaged and held respectively in 
a groove formed in the casing 10. Similarly, the base 



portion 35 of the yoke 30 of the disengaging device 9 
is engaged and held in the groove formed in the casing 
10. In addition, a base portion 35' of the yoke 30 is 
engaged and held in a groove formed in that portion of 
the cover 11 disposed adjacent to the joint between the 
cover 11 and the casing 10. Fig. 4 is a cross- 
sectional view showing only those portions relevant to 
the bent portions 36 and the base portions 35 and 35' . 
In this Figure, reference numeral 45 denotes a magnetic 
plate interconnecting the cylinder 34 of the 
disengaging device 9 and the yoke 30. Fig. 5 is a plan 
view of the fixed frame 13, showing the interconnecting 
portion 13" and the bent portions 36. 

With this construction, in this embodiment, 
the relative position between the mechanism portion 8 
(supported on the fixed frame 13 serving as the support 
base for the mechanism portion 8) and the disengaging 
device 9 can be made highly precise in accordance with 
the precision of formation of the casing 10 and the 
cover 11. Therefore, even when the metal trip member 
20 is positioned by the fixed frame 13 while the trip 
lever 23 is positioned by the yoke 30, the relative 
position between the trip member 23 and the trip lever 
23 can be properly determined since the fixed frame 13 
and the yoke 30 are positioned by the casing 10 and the 
cover 11 while keeping the relative position between 
the fixed frame 13 and the yoke 30. 

The mechanism portion 8 and the disengaging 



device 9 are held on the common casing 10, and 
therefore an impact force, produced at the time of 
closing the contact between the two contacts 2 and 3 by 
the toggle mechanism, is not completely prevented from 
being transmitted to the trip lever 23. However, this 
impact force is transmitted through the casing 10, and 
therefore is far smaller as compared with the case 
where the trip lever 23 is supported on the fixed frame 
13. Therefore, a mistrip, caused by the opening and 
closing operations, can be easily prevented. 

In the present invention, there can be 
provided the circuit breaker in which the number of the 
component parts, as well as the cost, is not increased, 
and the efficiency of the assembling operation is high, 
and the high reliability is obtained. 



